A 75-year-old man with interstitial pneumonia and enlarged mediastinal lymph nodes underwent endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA). He developed a high-grade fever seven days after EBUS-TBNA was performed; laboratory and radiologic findings showed intense inflammatory reactions, with swelling of the mediastinal lymph nodes on chest computed tomography. Mediastinal lymph node abscess was diagnosed, and it worsened in spite of systemic antibacterial treatment. Surgical treatment using a median sternotomy was performed, and the cultivation of surgically obtained mediastinal lymph node abscess fluid revealed Streptococcus intermedius. Combined treatment with antibiotics and surgical treatment was effective, leading to remission.
Introduction
This case report describes a serious mediastinum lymphatic abscess caused by endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA).
Case Report
A 75-year-old Japanese man had experienced dyspnea during exertion for approximately six months. He had uncontrolled diabetes mellitus [HbA1c, National Glycohemoglobin Standardization Program (NGSP) = 9.1%], and had a history of hepatic abscess. His vital signs were normal on admission. Bilateral fine crackles were heard with auscultation of the chest. Chest X-rays revealed a reticular shadow around both sides of the lower lung field (Fig. 1a) . Chest computed tomography (CT) showed honeycomb lung formations in the dorsal side of the bilateral lower lobes as well as traction bronchiectasis (Fig. 1b) . Slight mediastinal lymph node hyperplasia was observed (Fig. 1c) . Although his serum angiotensin converting enzyme levels were within normal limits, slightly high serum calcium levels indicated sarcoidosis as a possible cause of interstitial pneumonia; therefore, we performed EBUS-TBNA in order to carry out a pathological examination of the mediastinal lymph nodes.
Under mild sedation with midazolam, EBUS-TBNA was performed using the UC260FW (Olympus, Tokyo, Japan). The blood flow within the mediastinum lymph node was confirmed using color Doppler. A 22-G needle was used for the puncture. The puncture was made using "the style of stylet push out" method. Puncturing was performed twice in each right tracheobronchial lymph node (#4R) and subcarinal lymph node (#7). This was followed by bronchoalveolar lavage (BAL) in the right S 5 and trans-bronchial lung biopsies (TBLB) in the right S 9 using the 1T260 (Olympus). 
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Prophylactic antibiotics were not prescribed and the patient was discharged from the hospital two days after the diagnostic examination. Pathological examination of both the TBNA and TBLB specimens showed nonspecific inflammatory changes and no malignant or granulomatous findings. The patient developed a persistent high fever seven days after the diagnostic examination, and he returned to our hospital nine days after the diagnostic examination. An advanced inflammatory reaction (white blood cell count= 18,100/μL; CRP=18.51 mg/dL) was observed, and expansion of the superior mediastinum was revealed by chest Xray (Fig. 2a) . Therefore, he was re-admitted to the hospital. Chest CT revealed swelling of lymph node #4R, with a lowdensity area inside the lymph node. This indicated that mediastinum lymphadenitis had occurred, with a portion becoming abscessed (Fig. 2b) . Although meropenem (3 g/day) and linezolid (1,200 mg/day) were initiated, the high fever remained along with an irregularity of the circulatory movement. Therefore, we decided to perform mediastinum lymph node dissection the third day after admission. An acute exacerbation of chronic respiratory failure in our patient did not permit one-lung ventilation during surgery. Furthermore, en bloc removal of the infected and swollen lymph nodes was important; therefore, median sternotomy was performed under general anesthesia. Following release of the superior vena cava and the ascending aorta, swelling of the #4 lymph node was exposed. The lymph node was punctured aseptically, and the pus inside the lymph node was collected. The #4 lymph node and the paratrachial lymph node (#2) were removed en block. The inflammation had spread to some of the fat tissues surrounding the lymph nodes.
A culture of the pus from the mediastinal lymph node yielded growth of Streptococcus intermedius. Therefore, cefazolin (4.5 g/day) and clindamycin (1,200 mg/day) were administered for two weeks. Thereafter, doripenem (3 g/day) was administered for two weeks for concomitant aspiration pneumonia.
Discussion
Compared with mediastinoscopy, EBUS-TBNA is a minimally invasive method for the investigation of mediastinum lymph node swelling and thus has recently become increasingly more popular. Furthermore, EBUS-TBNA characteristically has few complications. Only a few reports have described infectious complications of the mediastinum (1-6) (Table) . Investigations to confirm bacteremia have been carried out to examine the occurrence of infectious disease due to endoscopic maneuvers utilizing this technique (7). For EBUS-TBNA, a previous investigation confirmed the presence of bacteremia in a blood culture obtained during the diagnostic examination (8) . The frequency of the occurrence of bacteremia does not differ greatly between EBUS-TBNA and conventional bronchoscopy. Therefore, bacterial invasion from the mucous membrane is thought to be responsible for bacteremia (9) . However, these studies have limitations, and the method for verifying bacteremia is not the same as that for verifying the occurrence of mediastinum lymphadenitis due to EBUS-TBNA. Because the frequency of the occurrence of infectious complications, including mediastinum lymphadenitis, is very low (0.19%) (10), verifying mediastinum lymphadenitis is difficult. However, mediastinum lymphadenitis should be carefully considered in the differential diagnosis because it is a serious complication with occasionally fatal outcomes (6) .
The bronchoscope is placed into the trachea through the upper airway; therefore, maintaining aseptic conditions during this procedure is difficult. Moreover, because an ultrasonic endoscope is a heteroscope, insertion is difficult in comparison with usual bronchoscopy. One factor that influences contamination of the tip of the fiberscope is the approach after the tracheal intubation. However, past research has shown that the occurrence of bacteremia due to tracheal intubation is beyond 10% (10) . Furthermore, deep anesthesia is unnecessary when a diagnostic examination is performed with EBUS-TBNA. The absorption of any saliva or fluid in the intraoral region before bronchoscope insertion is a fundamental maneuver, and the elevation of the lower jaw of the patient by the assistant is important for this step. After encountering serious complications associated with stylet handling, we discontinued the use of "the style of stylet push out" and assigned stylet handling to an independent assistant wearing sterile gloves to prevent contamination of the mediastinal lymph nodes with the needle and stylet at our hospital.
The existence of uncontrolled diabetes mellitus would influence this critical illness. Antibacterial medication is recommended as a prophylaxis for infectious endocarditis, corresponding to the patient's risk factors (11) . For the bronchoscope, a previous investigation showed no validity for using an antibacterial agent for prophylactic medication (12) . However, a satisfactory evaluation cannot presently be carried out for EBUS-TBNA. In high-risk patients, such as our patient who had uncontrolled diabetes mellitus, we believe that prophylactic antibiotics should be administered to avoid serious complications such as mediastinitis, as observed in our patient. In addition, in recent report of pericarditis as a fatal complication of EBUS-TBNA, antibiotic prophylaxis was recommended to avoid the possible occurrence of serious acute pericarditis in patients who underwent EBUS-TBNA with necrotic lymph nodes located in the middle mediastinum (6) . The intraoral resident florae become the origin bacteria in many cases (Table) . Therefore, cefazolin and a ceftriaxone should be recommended according to the guidelines of the American Heart Association (7).
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